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Installation for the preparation of hot water 
Field of the invention 

5 The invention relates to an installation for the preparation of hot water, comprising: 

a cold water reservoir, 
a heating unit, 

a cold water pipe between the cold water reservoir and the heating unit, 
a draw-off point for drawing off hot water, 
10 - a hot water pipe between the heating unit and the draw-off point, 

a pump for making water flow from the cold water reservoir through the cold water 
pipe,. the heating unit and the hot water pipe to tlie draw-off point. 

State of the art 

15 

An installation of this type is described in EP 0 771 542. In this instzdlation the pump 
is installed in the cold water pipe between the cold water reservoir and the heating unit. 
However, the invention yet to be described is not restricted to this and also covers 
installations where the pump has been installed in the hot water pipe between the heating 

20 imit and the draw-off point 

One problem that arises in such an installation is the occurrence of vapour bubbles 
and air bubbles in the various components of the installation. These bubbles can disturb the 
flow of water through tlie installation and thus, for example, have a severe adverse effect 
on the functioning of measurement systems that function on the basis of an undisturbed 

25 uniform flow of water. In general, the operation of the pump vsdll also be influenced by 

vapour bubbles or air bubbles in the water. The pump will consequently no longer deliver a 
uniform stream of water, as a result of which the measurability of the pumping process is 
adversely affected. 

The vapour bubbles and air bubbles can get into the water in various ways. 
30 The heating unit constitutes a first soiirce of vapour bubbles. In a number of cases 

what is concerned here is flow-through heating, where the cold water is fed through a 
reservoir which has a feed connection and a discharge connection, an (in general electric) 
heating element being airanged in the reservoir. The water in tlie reservoir is kept close to 
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boiling point by the thranostat-controUed heating element Certainly in the vicinity of the 
element, boiling phenomena will arise and air bubbles and vapour bubbles will be formed. 

In other cases what is concerned is a heat exchanger with a reservoir which contains 
hot water that is kept at a desired temperature by means of a thermostat-controlled heating 
5 element. A, for example spirally wound, pipe through which the cold water is fed also runs 
through this reservoir. If the sizing is chosen correctly, cold water flowing in at the inlet 
connection will be heated in the heat exchanger to a higli temperature that can approach the 
boiling point. As a result of the incipient boiling process, air and vapour bubbles will be 
able to develop, certainly close to the outlet connection, which bubbles are entrained by the 
10 flowing water or cling to a pipe wall and impede the flow at this location. 

The pump constitutes a second source of air bubbles. In general, a certain amount of 
gas will be dissolved in the water. As a result of the turbulent movements of the water in 
the pump some of these gases can be liberated and fonn air bubbles, as a result of which 
the operation of the pump is impaired. These air bubbles as well will be entrained by the 
15 flowing water, If the flow ceases, air and vapour bubbles present in the pipes can deposit 
on the wall of the pipe and thus disturb a further flow of water. 

The cold water leseryoir is another source of air bubbles. Fresh water from a supply 
line is introduced into this reservoir in order to keep the water in the reservoir at a desired 
level. This introduction of fresh water flequently gives rise to turbulence, as a result of 
20 which air can be entrapped in the water, which then can lead to the problems indicated 
above in other parts of tlie installation, 

The aim of the invention is, now, to avoid the abovementioned disadvantages^ 

Brief description of the invention 

25 

In order to meet this aim, an installation of the type as described in the first paragraph 
is now provided, which installation according to the invention is characterised in that a vent 
pipe is coimected to at least one of the said pipes. By removing vapour bubbles and air 
bubbles via this (these) vent pipe(s) the abovementioned disadvantages are avoided and the 
30 abovementioned aim is met. 

In principle, there are two locations where the pump can be incorporated in the 
system, i.e. between the cold water reservoir and the heating unit or between the heating 
unit and the draw-off point. 
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A first preferred embodiment of the invention is, now, characterised in that the pump 
is installed in the cold water pipe and in tliat, viewed in the direction of flow of the water, a 
vent pipe is connected to the cold water pipe downstream of the pump and upstream of the 
heating unit. Bubbles that have formed in the pump or possibly were already present in the 
5 water are removed from the water through this vent pipe. 

In a further development of this first embodiment, a further vent pipe is connected to 
the hot water pipe. The vapour bubbles and air bubbles that have foraied in the heating unit 
are discharged via this further vent pipe. 

A second embodiment of the invmtion is characterised in that the pump is installed 
10 in tlie hot water pipe and that, viewed in the direction of flow of the water, a vent pipe is 
connected to the hot water pipe downstream of the heating unit and upstream of the pump. 

In a fuiflier development of this second embodiment, a further vent pipe is connected 
to the hot water pipe downstream of the pump. The vapour bubbles arid air bubbles that 
have fomied in the pump are discharged via this further vent pipe! 
15 In all cases it is furthermore preferable that each vent pipe runs upwards to a level 

above the highest water level in the installation and runs dovrawards firom that point. As a 
result any moisture that has formed in the vent pipe as a result of condensation is not 
picked up in the stream of water, where it would interfere with any measurements of the 
water flow, but is discharged to the outside via the section running downwards. In tliis 
20 context it is preferable that the section of a vent pipe running downwards discharges above 
the cold water reservoir. In this case the condensate will serve as feed water for topping up 
water in the cold water reservoir and will not reach an uncontrolled location in tlie 
installation. 

25 Description of the figures 

The invention will now be discussed in more detail with reference to the appended 
drawings, in which: 

Figure 1 shows an installation from the state of die art, 
30 Figure 2 shows a first diagrammatic embodiment of an installation according to the 

invention, 

Figure 3 shows a second diagrammatic embodiment of an installation according to 
the invention, and 
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Figure 4 show^ a third, more detailed embodiment of an installation according to the 
invention. 



Detailed description 

5 . 

Figure 1 shows an installation from the state of the art. This installation is provided 
with a cold water reservoir 1 0, a heating umt 1 1, a cold water pipe 12 between the cold 
water reservoir 10 and the heating unit 1 1, a draw-off point 13 for drawing off hot water, a 
hot water pipe 14 between the heating \mit 1 1 and the draw-off point 13, and a pump 15. 
10 The pump 1 5 provides for the flow of water from the cold water reservoir 10 through the 
cold water pipe 12, the heating unit 1 1 and the hot water pipe 14 to the draw-off point 13. 

The heating unit 1 1- is filled with a liquid (generally water) tliat is kept at a 
predetermined temperature (ju3t below 100 degrees C) by an electric heating element 17. 
Tliis element is actuated in a known maimer by a controller 21 on the basis of signals from 
15 a thermostat (not shown). This is assumed to be laiown to those skilled in tlie art. 

The level of tlie water in the reservoir 1 0 can, for example, be controlled by a level 
sensor 1 8 that gives a signal to a controller 1 9 that controls a tap 20 to allow water to flow 
from a feed pipe into the reservoir as soon as the water falls below the level of the sensor. 
The various aspects are also considered to be clear to those skilled in the art and not to 
20 require any further explanation. 

Furthermore, a flow meter 22, by means of which the quantity of water flowing 
through is measiired, is fitted in the cold water pipe. On the basis of signals from this flow 
meter, the controller 21 will control the pximp in such a way that after switching on the 
pump a predetermined quantity of hot water is supplied via the draw-off point 13, after 
25 which the pump is switched off. 

As has already been indicated above, vapour bubble? and air bubbles that have an 
adverse effect on tlie operation of a pump can be formed at various locations in this 
installation, which bubbles have an adverse effect on the functioning of the flow meter 22 
and can impede the uniform flow of the water because these bubbles can cling to the wall 
30 of tlie pipes. 

The invention now proposes to remove these vapour bubbles and air bubbles via vent 
pipes. An installation adapted in accordance with the invention for this purpose i3 shown 
diagrammatically in Figure 2. 
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The installation in Figure 2 is provided with tlie same components as in Figure 1 and 
these are indicated by the same reference numerals. The components 10 ^ 22 thus do not 
need to be discussed again. In accordance with tlie invention a vent pipe 23 has been added 
that is connected downstream of the pump 15 but in any event upstream of the flow meter 
5 22- Air bubbles that have formed in the pump 15 or possibly were already present. in the 
pipe 12 upstream of the pump are discharged via this vent pipe into the atmosphere. The 
result is that a calm stream of water without bubbles is fed to the flow meter, as a result of 
which this flow meter is able to function well and is able to give an accurate signal. Tlie 
vent pipe is, for example, connected at a high point, in particular the highest point, of the 
10 cold water pipe 12 between the pump 15 and the flow meter 22 assuming that the majority 
• of the air and vapour bubbles will collect at this location. 

Furthermore, in accordance with the invention a second vent pipe 24 is connected to 
the hot water pipe, for example close to the oxitflow connection of the heating unit 11. Air 
bubbles and vapour bubbles that have been generated in tlie heating unit are discharged via 
1 5 this pipe 24 into the atmosphere. As a result a calm stream of water without bubbles and 
without sputtering is supplied via the draw-off point to the user. 

Vent pipes can also be used successfully in an embodiment where the pump is 
downstream of the heating unit in order to remove vapour bubbles and air bubbles from the 
installation. Figme 3 shows this diagrammatically. 
20 Figure 3 shows, diagrammatically, a second embodiment of an installation according . 

to the invention. This installation is provided witli a cold water reservoir 30, a heating unit 
31, a cold water pipe 32 between the cold water reservoir 3D and tlie heating unit 31, a 
draw-off point 33 for drawing off hot water, a hot water pipe 34 between the heating unit 
3 1 and the draw-ofiFpoiut 33, and a pump 35. In this case the pump 35 is accommodated in 
25 the hot water pipe 34. 

In this case the heating unit is of the flow-through type. The unit is provided with a 
boiler 36 with an inlet connection to which the cold water pipe 32 is coupled and an outlet 
connection to wliich the hot water pipe 34 is coupled. In the heating unit there is a heating 
element 37 that is thermostatically powered by tlie controller 38 ^d that is in direct contact 
. 30 with the water flowing over it. 

The tap 41, the level sensor 42 and the controller 43 have the same function as the 
corresponding components 18, 19 and 20 described above and therefore require no further 
discussion. 



In this embodiment vent pipes 39 and 40 are fitted to the hot water pipe 34 and 
specifically just downstream of the heating unit 3 1 and just downstream of the pump 35, 
respectively! Under certain circumstances the pipe 40 can optionally be omitted in those 
cases where air bubbles and/or vapour bubbles in the hot water pipe downstream of the 
pump are considered to be less important because they cannot influence the functioning of 
the installation any more. 

In Figure 3 there is no longer a flow meter. It has been found that by virtue of the 
measures according to the invention such a uniform stream of water through the installation - 
is achieved that it suffices to activate tlie pump 35 for a predetennined period and thus to 
supply a predetermined quantity of hot water via the draw-off unit 33. 

Finally, Figure 4 shows an embodiment of the type with the pump in the cold water 
pipe and with fivther more practically oriented details. 

The installation is provided with a cold water reservoir 50, a heating unit 5 1 of tlie 
flow-through type, a cold water pipe 52 between the cold water reservoir 50 and the heating 
imit 51, a draw-off point 53 for drawing off hot water, a hot water pipe 54 between the 
heating unit 5 1 and the draw-off point 53, and a pump 55 driven by a motor 68. In this case 
the pump 55 is accommodated in the cold water pipe 52. In the heating unit 51 the water 
flows over the heating element 57 and is heated. Tlie temperature is controlled by a 
controller 58 on the basis of signals from a temperature sensor 64. 

The water in the reservoir 50 is kept at tlie desired level by means of the tap 61 
connected to a water feed pipe 62, which tap 61 is opened and closed by the controller 58 
on tlie basis of signals from the float 63. The mode of operation of the components 61, 62 
and 63 is once again assumed to be Icnown. There is also an overflow pipe 65 in tlae 
reservoir 50, which overflow pipe 65 is intended only for emergencies. 

The installation is provided with a first vent pipe 59 that is connected to the cold 
water pipe 52 at a location dowmtream of the pump 55 and preferably close to the highest 
point of the pipe 52. The pipe 59 runs upwai-ds to a level that is above tlie highest level tliat 
the water can reach in tlie installation. From this level the pipe bends over and further 
extends downw^ds over a certain distance. This downward extension is indicated by 66 in 
tlie figure. What is achieved by this means is that any condensation occurring in tlie vent 
pipe, which can be expected in particular in the relatively cold section 66 rurming 
downwards, does not flow back to the pipe 52. To keep tJie installation clean, the 
downward section 66 is positioned above the reservoir 50 in which the condensed water is 



collected. 

The installation is fiirtheimore provided with a second vent pipe 60, the fimction of 
which will now be clear after the above. This pipe also nms up to a high level that is above 
the highest level that can be reached by the water in the installation and is then provided 
with a section 67 running downwards. This section 67 is oriented towards the reservoir 50, 
The pipe 60 is preferably coupled to the hot water pipe 54 at the highest point of the latter. 

A separate flow meter is not used in the installation according to Figure 4 because, by 
virtue of tbe vent pipes, such a calm flow of water through the various pipe$ is achieved 
that activation of the pump for a predetermined period is sufficient to supply a 
predetermined quantity of hot water, A flow meter is a relatively expensive component that 
is susceptible to malfunction and that has thus become superfluous by virtue of the 
measures according to the invention. 



